Characterization of a large form of DNA polymerase delta from HeLa cells that is insensitive to proliferating cell nuclear antigen.
A large form of DNA polymerase delta from HeLa cells was recently purified in this laboratory as a factor required for conservative DNA synthesis in a reconstituted system utilizing UV-irradiated permeabilized human diploid fibroblasts (Nishida, C., Reinhard, P., and Linn, S. (1988) J. Biol. Chem. 263, 501-510). We have now purified this form of the enzyme utilizing its polymerase activity and further characterized it. The enzyme activity sediments at 11.1 S in low salt and 6.8 S in high salt. In both cases, activity cosediments with the major visible peptide displayed by sodium dodecyl sulfate-polyacrylamide gels which has an Mr of 215,000. This value is consistent with the molecular mass calculated from the sedimentation coefficient and gel filtration behavior in high salt. In low salt the apparent molecular mass was approximately double. The enzyme prefers poly(dA).oligo(dT) as template/primer in low salt, with which it has a processivity of several thousand nucleotides in 1 mM MgCl2. At isotonic KCl or potassium phosphate concentrations, the preferred template/primer is activated DNA. Proliferating cell nuclear antigen, also characterized as a DNA polymerase delta auxiliary protein, does not increase the activity of this preparation of the enzyme. An antibody to the proliferating cell nuclear antigen has no inhibitory effect, nor is it able to recognize any peptides in immunoblots of purified enzyme fractions. Under polymerizing conditions, the enzyme removes mismatched, but not matched nucleotides from the 3' terminus of oligo(dT) annealed to poly(dA) suggesting a proofreading function. The properties of this form of DNA polymerase delta distinguish it from other preparations reported in the literature.